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Anatoxin and Microcystin

Freshwater Toxins
Record Breaking Years

2014 – 2016

Lake Chabot
3 dog deaths

Clear Lake: new record high

Stockton Waterfront
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Lake Elsinore
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• First time health 
advisories and closures 
for many lakes

• Extremely high toxin 
concentrations recorded

• Dog deaths attributed to 
toxins

• Multiple toxins detected 
simultaneously

Diamond Valley Lake

11 Eel River dog deaths since 2001

Lake Pillsbury



Freshwater Toxins
Record Breaking Years

2017

• First time health 
advisories and closures 
for many lakes

• Extremely high toxin 
concentrations recorded

• Dog deaths attributed to 
toxins

• Multiple toxins detected 
simultaneously

• Already seeing blooms in 
2017

Salton Sea

San Jacinto Wildlife Area

Oakwood Shores near Manteca

Quarry Lakes
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Record-Breaking Drought
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Planktonic and Benthic HABs
Copco Reservoir
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Early Challenges

• Unprepared to investigate blooms reports and 
dog deaths
– Lack of staff training & response materials
– Unsure who key contacts are for counties, cities, 
water body managers

– Public Health officials hesitant to respond without 
clear guidance

• Lack of consistent message in response to 
media calls

• Lack of communication with the public about 
HABs



California Strategy



California 
Strategy

 Centralized  Portal for Bloom 
Reporting & Information 
Dissemination

 Event Response Guidance

 Standard Operating Procedures 
for Monitoring & Sampling

 Laboratory Resources

 Education & Outreach

 Satellite Imagery for Early 
Bloom Detection

 Build Partnerships                   
(CA CyanoHAB Network)

http://www.waterboards.ca.gov/sanfranciscobay/water_issue
s/programs/SWAMP/HABstrategy_phase%201.pdf



California 
Strategy http://mywaterquality.ca.gov/habs/index.html

Centralized Website for Bloom Reporting and 
Information Dissemination



Statewide Guidance for Fresh 
Water Harmful Algal Blooms in 

Recreational Waters

Event Response Guidance

http://www.mywaterquality.ca.gov/habs/resources/index.html#recreational



California 
Strategy

Standard Operating Procedures for 
Monitoring & Sampling

http://www.mywaterquality.ca.gov/habs/resources 
/field.html



Field 
Sampling 

Kits

California 
Strategy

Standard Operating Procedures for 
Monitoring & Sampling

Test Strips

Cyanoscope



California 
Strategy http://www.mywaterquality.ca.gov/habs/resources/ 

index.html#laboratory

Laboratory Resources



California 
Strategy

Education and Outreach
http://www.mywaterquality.ca.gov/habs/ 
resources/index.html#informational



California 
Strategy http://www.mywaterquality.ca.gov/habs/where/satellite.html

Satellite Imagery for Early Bloom Detection



• CA Cyanobacteria and Harmful Algal Bloom Network 
(CCHAB)

• Partnership of state, federal, and local agencies, tribes, 
and non‐governmental organizations

• Under the overarching guidance of the 
California Water Quality Monitoring Council

http://mywaterquality.ca.gov/monitoring_ 
council/cyanohab_network/index.html

California 
Strategy

Building Partnerships



Lessons Learned

• Prepare for response BEFORE it is necessary 
– lab analysis
– standard operating procedures
– responders contact list

• Press releases and talking 
points important

• More outreach needed
– public education & “healthy habits”
– treatment methods & toxin release
– State legislature & state, county, city agencies



Lessons Learned

 Toxins present during entire sampling period (June – October)

 3 sample methods = 3 different pictures of toxin conditions

 High concentrations of anatoxin in algae, non‐detects in water

 Low concentrations of microcystin

 Low level of planktonic cyanobacteria

Russian River           
Samples collected 

9/11/16 (SPATT 8/29/16 ‐
9/11/16)

Microcystin
(liver toxin)

Anatoxin
(neurotoxin)

SPATT 3.474 ng toxin /         
g resin ND

Water Grab ND ND

Algae Grab 0.45 ug/L >15,750 ug/L

Must Recognize Impact of Benthic River Blooms
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Solid Phase Adsorption Toxin Tracking 
(SPATT)
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Lessons Learned

 Some cyanobacteria prefer fast flowing water

 Anatoxin appears to be toxin of highest concern 

 Method of laboratory analysis is important (ELISA vs LCMS)

 SPATT deployment time matters

Must Recognize Impact of Benthic River Blooms

Phormidium sp. Oscillatoria sp.



Remaining Challenges
• Lack of legislative mandate = lack of staff, 
funding, & authority

• Building monitoring & response partnerships 
takes time 

• Monitoring & lab analysis is expensive
• Need to address bloom “risk factors”
• Benthic river blooms 
pose a new/                                               
different                                                     
challenge
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